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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a metal polishing 
liquid which can 

effectively remove an excess layer of formed film and a 
flattening of a buried 

film of metal, etc., and carries out easily a control of 
process, and enables a 

formation of a buried pattern of a metal film having high 
reliability, and to y 
provide a substrate polishing method using it, in a recess 
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CMP technology of a 

formation of a buried metal wiring, etc. 



SOLUTION: The polishing liquid contains an oxidizer of 
metal, a solvent of 

^l OXide ' a Pr°tective-film forming agent, an aqueous 
polymer, and water, 

and has a polishing-pressure-dependent inflection point of 
a polishing speed. p 

Where a preset polishing pressure is P, an effective 
polishing pressure of a 

recess of substrate with a pattern formed is defined as PI 
and an effective 

polishing pressure of the recess is defined as P2 then, the 
metal polishing 

liquid whose composition of polishing liquid is regulated 
so that a pressure P' 

having an inflection point at a polishing speed of a 
substrate without a 

pattern that meets PKP<P'<P2, is used. 
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<to»^L<o. oi-o. 08mm%t-tz>zkim 
fcif i Lv\ c:«ffi3-fi#o -ooi afi%5fe§ST-«i. 
x. y ^ y?mnz&^xmmim t mmmtm 

<&TLxL£om\«itft>&. Tm&xv-wm&wt 

z Fft«5 0 0tLhfc-r&^t* J #*L<. 15 00JJLh 
t -th Z t *»' J: 0 if ^ L < 5 o o 0 JiLhfc -f h z t im 



( 

1 1 

•Cli£v^ AgH&>Hft6p6 5 0 0H\3TXhh . M 

\a±W£< t i> i mj±e>m&xv -?zm^z z t 
[0027] ^m^mmti^mt ltk. m. m 

[0028] *&9i£g»t&&gjgi: LTti, 9 

£ikft»6atf < t i> i aagRrfy rmzutt 
&mmxs>h. 

[0029] *ll^fe«fflgflg?fffc:tt, 

^n-r. -bur, -f-jr-T^ mumm<omxm 
m&M.ffyy^K oon mjaT^n o>r 

*l<, o. 0 5n&%frt>5ms%cr)mmv$>&zt 

£##$&3M!ia*2:< . 1 OSS%J-XhT{ACMP-fc:J: 

[0030] ^mimm/mmim*. 

[oo3i] *%wrmsL<mmmt. i^-y<n% 
v ^ms.<mmm&iz%#\&tfWLZ.i±j] # p • iz%m 
mwM.<n^i,z^ wmftmnwfemzmmmix^i 

!9f^faPL*spF<p'<PLTj>s. mmtmvmm 
?rsPFTii. sw-ymzmsimizmmt&ztw 
xz. *mtkizmmn*Piiz%i&ztizj;-> 
x % a 0 rmtm^&miimtzmith z t 

tfX'ZZ. 

[0032] *mx?mtiL<mmjmt. nt-yey* 9 
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1 2 

^wz<mmm.£$tmjmixhKj]VP ■ tzzm 
mi&m&wts&tz^ mffim0)m.%m&tm&*x%i 
sgfs*ST* 0 . o\&ffiiti&f<r>mig{m p f t imw 
Bfe^aPi*iPt<p , <p F Tfts. mmtimmm 
ftMPrX'mmizQfmLt:®^ wm&*>Tmm&n£ 
Piic^iizticx^x. 'tf-ya&zmswtzm 
@ Ltmrtt s £ t vx-% & . 
[0033] *3m<r>WfiL<mm-}mt. *?-y<m 

10 ?&R2t1-St v Cfl&fcd^g^'lOOnmJaTfc: 
&6iTOR 2 /Ri;6^ 4gR»/R 1 T-*"5v 0<Ri 
<150nm/rai n> 0<RK80 0nra/m i n 
Tf> 0 . IHSSt flai<oail*J 1 0 0 n mOTfc&S t R 
u R*<1 5 0nm/mi ntr^S. DOSfc 
^* 1 0 0 n mtlTfc^S £ T<i s ^^-yflSS^Da^fc: 

?t> •? . -e«^0fla«gf®agtt8 0 0 n m/m i n 

s-e^^^HT&s^-c, nnai^easjii 50 n 

m/m i n J-iSi.^^SHt^^fcTO^Sft^WfcJt 
20 C3»t aS&WgHtfl 0 0 n mOTfc^ 

0 fc G^RxmrncmmmgLt 1 1 5 0 n m/ m i n * 

[0034] *fHB<offlscoi?fe^i. wssas<o®f 
s-fflwwfcis^^ t tz&-?xwmmmmmi-mm*i 

ffifflx-^. mtzfflmff%\,\ mmsmzimmi*^ 

^SoisBSaSfiSfee^R^aj^^^J: dfc2 0 0 

*^S<0®f©ffi'V(?5ffLftftJKj*J9. 8-9 8KPa 
(100-1000gf/cra2) X&ZZtmtl 
<. CMPSgco^xyNMrt^-tts^^-y^g 
10 tt*8UE-r**:lWctt. 9. 8~4 9KPa (100- 
500gf/cm!) T'*Sit*«J:0#tU^ ??fg 

Mw%<,zmmsvwt>tix^&ztffmi\,\ wm& 

Jmm^xmmwttzmucxmztk^Mk i 
xfrt>&&zitz,zt#mi\,\ 
[0035] *mi<mmm&mm i mmz'm££ 



1 3 

■cm&tst mmtx ->xm&&m<?>&jm?>c m p 
wmvx h y z t tz x *) . mm&jffiwm i>® 

*<9J£3I. xa-^g^fcjsatgjp^^icj:* 

mmmcomssxmt hmmms.<mm.^mz^t> j t 

[0036] 

(^gi»0f^?g«ft«)-!j|^^E^J^i|fc.LTD L — y 
<i^1f«) 0. 15fi»g?fc*6 9. 6Sfi& 

TY-fro.. 2m&$m?m&.#wo. osmmsi 

*D;tS*§£Wi*£0. lltmLAc. g&lc&g 
W&ftSlfc LT&BHbkfg* (fiS^S. 3 0SS%* 
3 0. 0Mg^jDxT#^iTJtfe^S-^Bffl®f 
SiKfc L?t. 0HS0g5rH;. Utefll l nmmmmizm 

Sfc LTSS 1 0 0 n m<03 o>f ^/P^ y # £ 1 SLSSS 
85811 Ufc (*£6 8. 6fifig&fcU:) . an-f^y 

^*^*^tt^y v^fet^a^ 6 9.6 5MS. 

ZikWz®f& (*£6 9. 8SSS&fc Lfcfflfifc) T-firo 
fc. »6fi0lll~5&^lt«^l~2-C«. *lWELfc 
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S« : @£ 2 0 0 n m V9)V8&1&$. Lfc^yay 

1 ^ mcozSKkv 'J a Lfc v y 3 ym& 

$ 1 u mvmmkmfiL Liz is V rJ yWSL 

m/&RJ?l. 0 umWf—yftt&IR 
Bfgffi : ( I C 1 0 0 0 (af-zl/tti) ) 
10 a4m>&Srl$o^}g.1fJ'>ix^yS|§ 

: 9. 8—2 9. 4KPa ( 1 0 0—3 00 g 

Am') (y\-^-y 

•>i;\gfgE>j: 19. 6KPa (20 0g/c 
m*) ) 

Sfifcffi&5£&fc?)«2ta[g: 3 6m/mi n (Bffeft 

c m p&g : ffiigoDc m p m£Tv>mmznsmm 

W&&g0$m&fr:mmm£i:9. 8. 14. 7. 1 
20 9. 6. 24. 5. 29. 4 KP a ( 1 0 0. 1 5 0. 2 
00. 250. 300g/cm*) fc^T. *4>te?> 

fc. 

*-r+>1HU(. : JgffU:£gJflflf£»[ ( 2 

1 0 0 r P m ) ^a»m&tf)§B«K^HS:«§^« 

r -f •/ isyfS. : iaHfc:> l : ."5 >'^~*?:- C- 5/« >i»«r, 
30 ffifcri 1 . 0/imMU^«ltJ:-5 

■cflBWLwf^-y a^as^ffisfc Lxmrnzn-ot:. 
m> i SBSfg t lt . mmm^MTzm^ v n > 

Sf«0%) Xt^-e«01 . 5m<D£f® (i-A'-9f^5 0 

%) -mm* friiz. mttmm-vffig&mstm o 
TVtw-y&cmmmvifrL, . www 
[ o o 3 7 ] mmi^RVimmi^cocMPiz 
ttfins (^--^'-gf@o%*^<7)iisiift) ^^2t*L 

[0038] 

[«i] 
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/ft ftPS 


* J" 




f&&& (nm/in 
(g/cm 7 ) 


in) 








No. 




as 

iwcu 


100 
KPa) 


150 

(14.7 

KPa) 


200 
(19.6 
KPb) 


250 

(24<5 

KPa) 


300 
(29.4 
KPa) 


200g/'cm 1 
(l9j6KPa) 


mm 

(nm/nin) 


1 


(12000) 


aos 


IS 


35 


03 


101 


210 


at 


1.0 


2 


(40000) 


ai5 


43 


75 


124 


321 


386 


02 


GL9 


3 


(1000) 


aos 


35 


02 


91 


102 


199 


01 


1.0 


£ftM 
4 


(5000) 


0.15 


38 


72 


119 


203 


248 


0.1 


Q9 


5 


(12000) 


aos 


23 


49 


211 


211 


249 


14.3 


1.0 


1 






79 


88 


102 


112 


119 


ai 


6l2 


2 


02000) 
BTA 51 L 


aos 


38 


111 


123 


131 


13S 


ai 


eao 



[0039] 







1 


2 


3 


4 


5 


mm 

i 


2 


JKrwn) 

(ttjQDS) 


0% 


50 


70 


55 


80 


65 


105 


160 


t"A*- 

50% 


70 
(20)* 


100 
(30) 


75 
(20) 


A5 
(25) 


100 

(35) 


165 
(60) 


230 
(70) 



[0040] imMi&vitm42Z'i±. mmmm<m 



£*r«t<. mm^mmwmmz^xmmmwfi 

*MziLt>±#timtStf. -m.19. 6~ 2 4 . 5 K 
Pa (200~2 5 0g/cm2)<0®Ht?fttrS. 
W&mmmm\9. 6KPa(200g/cm')tf> 
^X. JV->08Wm)B&}imtii&£ t )i>iS<Z& 

'*?->a&immizmmztizt:if>iz. ^-^-m 
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(51)Int.C1.7 FI 5W<#*> 

H01L 21/3205 H01L 21/88 K 

R 

(72>S&9J# m m 02)mm £+& ^ 

m)mm ms f?-a(##) 3co58 aao7 aoi aoi dao2 dai2 

^ttgM?!frt 5F033 HH11 HH12 IDI21 HH32 MH01 

MM12 mi3 Q848 QQ50 NW01 
XX01 



